INTRODUCTION {#sec1-1}
============

Technology and health informatics are key enablers of pharmacy education and practice. For example, in Canada, the majority of pharmacists have incorporated digital health into their practice, noting increasing productivity, quality-of-care benefits and ensuring patient and medication safety with the assistance of technology.[@B1]-[@B4] In community pharmacy settings, the majority of pharmacists use pharmacy management programs to aid with dispensing medications and for administrative tasks.[@B5] As pharmacy practices continue to evolve, there are increasing demands and expectations to use technologies such as Electronic Health Records, telehealth services, and web-based monitoring systems to support the provision of effective medication management.[@B6] In response, pharmacy education programs are continuously evolving to develop and incorporate health informatics content to meet these demands, including in Canada and the United States.[@B7]-[@B9] For schools that currently do not offer health informatics content, the students recognize the importance of eHealth in their pharmaceutical studies and are actively advocating for its implementation in their curriculum.[@B10]

Despite these expectations for using technology in practice and the curricular growth in pharmacy education, there is a lack of understanding of the students' knowledge and understanding of technology as it relates to their practice readiness. For the purpose of this study, we defined eHealth literacy as "the degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions".[@B11] Studies have previously examined health care staff/students' eHealth literacy related training experiences and their preparedness to adopt new technology.[@B12]-[@B14] Specific to pharmacy, Maclure *et al*. (2018) conducted a mixed methods study to examine pharmacy staff members (e.g. pharmacists, pharmacy graduates, pharmacy assistants)' self-reported levels of eHealth literacy in Scotland.[@B12] Staff members reported that although the use of technology is essential in their everyday practice, they do not recall receiving information technology training as part of their pharmacy education. They expressed low confidence in their use of technology and low self-reported eHealth literacy.

To our knowledge, there have been no studies exploring the eHealth literacy of pharmacy students in Canada.

The objectives of this study are to explore the current state of pharmacy students' self-rated eHealth literacy in British Columbia, Canada.

METHODS {#sec1-2}
=======

Study design {#sec2-1}
------------

A mixed methods design using surveys and semi-structured interviews was conducted in January 2019 at the University of British Columbia (UBC). Currently enrolled 2^nd^, 3^rd^ and 4^th^ year UBC Entry-to-Practice Doctor of pharmacy students who have previously taken at least one practicum course were eligible to participate in the study.

An email was sent by Student Services to eligible participants and students had more than 24 hours to review the invitation and participate in an online, anonymous survey containing the eHealth Literacy Scale (eHEALS).[@B15] We selected eHEALS because it is a widely used, validated survey that consists of 8 questions on a 5-point Likert scale (1= strongly disagree, 5=strongly agree) and has been administered in different languages and different programs.[@B15]-[@B18] The survey aims to measure the participants' skills at finding, using, evaluating and applying health information found online.

Upon completion of the survey, students were invited to further participate in a semi-structured interview exploring more detailed questions regarding their use of technology in their daily lives, course practicums, and possible improvements that could be made in future curricula. The interview was created based on a previous mixed methods study exploring eHealth literacy experiences of pharmacy staff in Scotland and through consulting an expert in the field.[@B12] Students were given the opportunity to win a raffle draw for a coffee gift card. Every participant, even those that withdrew from the project, were permitted to enter the draw. We completed 5 interviews based on the students' availability and willingness to participate. The interviews were conducted either by phone or in-person, and was audio recorded for accuracy. Consent was obtained verbally at the start of each interview and was recorded as part of the audio recording. The interviews were conducted in a secure, confidential area in the Faculty of Pharmaceutical Sciences building at UBC. After the interview, the participants were given an opportunity to review their transcript and provide feedback if necessary.

Data analysis {#sec2-2}
-------------

Afterwards, we engaged in both quantitative analyses of data and qualitative thematic analysis which was created with the consensus of the two authors. For the quantitative analysis, descriptive statistics were used to analyze the eHEALS scores using Microsoft Excel. Throughout the thematic analysis process, a constant comparative method was utilized, which was deemed appropriate based on the nature of the study and the number of interviews we anticipated.

Ethical review {#sec2-3}
--------------

Ethics approval was obtained by the UBC Behavioural Research Ethics Board.

RESULTS {#sec1-3}
=======

eHEALS survey {#sec2-4}
-------------

A total of 30 pharmacy students completed the eHEALS survey and took on average 3 minutes to complete it. 50% (15/30) of the participants were 2^nd^ year students, 80% (24/30) of the students were 25 years and younger, 87% (26/30) were female. Overall, pharmacy students' self-rated eHealth literacy was high ([Table 1](#T1){ref-type="table"}), the average total score being 31.07 out of 40. The average score per question ranged from 3.50 to 4.10. When grouping the "Agree" and "Strongly Agree" portion of the eHEALS questionnaire together, most of the students know what (87%, 26/30), where (87%, 26/30) and how to find (77%, 23/30) health resources available on the Internet. Less students (77%, 23/30) rated that they have the skills to evaluate the health resources that they find on the Internet. 53% (16/30) of the students rated that they feel confident in using information from the Internet to make health decisions.

###### Average eHEALS scores for pharmacy students

                                                                                                   Score[\*](#t1f1){ref-type="table-fn"} Mean (SD)   "Agree" + "Strongly Agree" Responses (%)[\*\*](#t1f2){ref-type="table-fn"}
  ------------------------------------------------------------------------------------------------ ------------------------------------------------- ----------------------------------------------------------------------------
  1\. I know what health resources are available on the Internet                                   3.97 (0.61)                                       26 (87%)
  2\. I know where to find helpful health resources on the Internet                                3.93 (0.78)                                       26 (87%)
  3\. I know how to find helpful health resources on the Internet                                  3.77 (0.85)                                       23 (77%)
  4\. I know how to use the Internet to answer my questions about health                           4.00 (0.59)                                       25 (83%)
  5\. I know how to use the health information I find on the Internet to help me                   3.90 (0.61)                                       25 (83%)
  6\. I have the skills I need to evaluate the health resources I find on the Internet             3.90 (0.80)                                       23 (77%)
  7\. I can tell high quality health resources from low quality health resources on the Internet   4.10 (0.66)                                       25 (83%)
  8\. I feel confident in using information from the Internet to make health decisions             3.50 (0.86)                                       16 (53%)
  Total Score                                                                                      31.07 (4.39)                                      N/A

Maximum score: 5;

Total 30 responses

Interview {#sec2-5}
---------

After the survey, 5 pharmacy students indicated their interest to participate in the interview. Therefore, all 5 interviews were conducted. The average time to complete the interviews was 20 minutes. Three participants were from Year 2 and the remaining two participants were from Year 3 and Year 4. The mean age of the participants was 25. In total, 3 themes were identified: 1) Learning to use technology at the pharmacy; 2) Technology training in pharmacy related course; Future technology training that would be beneficial for students.

When asked how the participants' personal experience was learning these technologies, there were varying responses. 60% (3/5) participants mentioned that their manager or staff member showed them how to use the technologies and they *"observe\[d\], practice\[d\] and ask\[ed\] questions"* (Participant 5). However, for some participants, they experienced difficulty learning the technologies due to limitation in their role at the pharmacy or due to inadequate training. One participant expressed that *"it took me a long time. \[...\] I wasn't allowed to do the front typing \[...\] and so I had to do behind the scenes ordering. For the actual typing part, I learned it recently. I would ask my pharmacists or assistants to help me with it"* (Participant 1). Another mentioned that *"To be honest, I don't think I learned them very well. For Kroll, I mainly consulted the Kroll manual. The staff showed me little bits of stuff but I wouldn't say I had comprehensive training. I would not feel comfortable using it for work yet"* (Participant 4). Another potential reason for lack of training was because students were tasked to complete practicum activities that did not require them to extensively use the technology. One student mentioned that during their practicums *"all I was really doing at that the \[practicum site\] was counseling. So I was only really pulling out information sheets for different drugs. I wasn't really entering too much into the database"* (Participant 4).

Unanimously, all participants expressed that there was a brief introduction to technology related training during their first-year laboratory session. Students recalled *"We were given a manual and was taught basic functions, things to do on Kroll and gave us a manual that we can refer to in the future if we wanted to learn more about the program. But yeah, that's mostly it"* (Participant 3). One other student mentioned that their laboratory sessions *"focus on using both online resources, RxTx and using the UBC library system to access various databases to access literature"* (Participant 2).

Forty percent (2/5) of the participants mentioned that the students would benefit from learning how to use various pharmacy management systems. It may be a *"huge learning curve when \[students are\] on the spot on practicum and it can be stressful to expect people to have to teach \[students\] and having to remember it right away"* (Participant 1). Another student shared that they *"only know a small percentage of \[a pharmacy management system\] and there's a lot more that I don't know"* (Participant 3). One participant shared that the Technology in Healthcare course (PHRM 161) that they took in the first year Entry-to-Practice PharmD program, was *"academically interesting"* (Participant 3). However, the participant expressed difficulty in *"how \[students\] can implement \[what they learned\] into \[their\] practice going forward"* and would appreciate *"finding some way to connect that to our work as* pharmacist *"* (Participant 3). 40% (2/5) students requested for *"more training with various Electronic Medical Record (EMR) systems"* (Participant 2). To learn more about EMR systems, one student mentioned that they attended an external educational event.

DISCUSSION {#sec1-4}
==========

Overall, pharmacy students are aware of the health information available online and have the knowledge of where and how to find them. However, they feel less confident evaluating the health resources that they find on the Internet and using the information found on the Internet to make health decisions. Students received varying methods of technology training based on their practicum/work site and their assigned task at the pharmacy. They expressed that further training on various pharmacy management programs at school and better connection to what they learn at school to their practice would be desirable.

UBC pharmacy students average eHEALS score, 31.07 out of 40, was higher compared to previous studies conducted on healthcare students.[@B19],[@B20] Brown *et al*. (2010) administered the eHEALS survey to 75 Canadian first-year master-level occupational therapy students and the median score was 28.45.[@B20] Similar to UBC pharmacy students, only 44.1% participants did not feel confident in using information from the Internet to make health decisions when grouping the "strongly agree" and the "agree" portion of the questionnaire. Dashiti *et al*. (2017) also administered a Persian translation of the eHEALS survey to 192 Medical and Health Sciences students in Iran with the mean score of 28.21.[@B19] It is also important to reconsider the eHealth literacy tool that is used for pharmacy students. The eHEALS survey may not comprehensively capture the eHealth literacy specific to pharmacy students due to the survey's focus on the Internet.[@B16] The complexity of technology that pharmacy students and pharmacists would be considerably more diverse than the use of the Internet when providing care to patients.

Our study findings were consistent with previous findings in that pharmacy students have a desire to familiarize and receive further education on health care informatics.[@B12] There are currently a limited offering of health care informatics courses available for pharmacy students across Canada.[@B21]-[@B23] For pharmacy programs that do not offer a course in health informatics, other National resources are available such as the online educational, peer reviewed, open-access resource called Informatics for Pharmacy Students developed by AFPC and Canada Health Infoway.[@B7] From our results, students experience difficulty evaluating and applying the information that they found to make health decisions and is an area for improvement.

Limitations {#sec2-6}
-----------

This study was conducted amongst a relatively small sample of UBC pharmacy students, which could be attributed to the timing of study recruitment at the end of the school year. Additionally, at the time of recruitment, students were receiving a large number of program-related emails on exams, upcoming practicums, and projects. One of the possible reasons why our study showed a relatively high eHealth literacy score among students could be because of the existence of PHRM 161 Technology in Healthcare as a core course for first year students focusing on the informatics-related knowledge and skills related to the pharmacy profession.[@B21] Students from other institutions without core informatics coursework may score differently on the eHEALS survey.

CONCLUSIONS {#sec1-5}
===========

Our study suggests areas that may be targeted for future informatics curricula toward pharmacy students to better equip the pharmacy students as a practicing pharmacist. Future research should include exploring and understanding eHealth literacy of pharmacy students across different contexts and eHealth literacy of practicing pharmacists. Additionally, further research to create a more tailored, extensive survey for pharmacy students to capture their eHealth literacy may be necessary.
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